into domains such as knowledge, skills, and behaviors. While curricula can make knowledge explicit, and logbooks can provide evidence of operations performed, the attitudes and values that shape behaviors are poorly articulated and poorly understood. Our epistemological stance is that professional identity is a synthesis of personal attitudes and values and of the attitudes and values shared among the professional group (i.e., norm attitudes and values). We believe, therefore, that professional identity for surgeons is constructed or learned through a process of negotiating one's own personal identity within the prevalent frame in the surgical community. Here we use the term "professional identity construction" to mean the negotiation of personal identity within the community of practice. Professional identity construction, which is a multifaceted, complex process, constitutes a navigation of the hidden curriculum for postgraduate surgical learners, as norm attitudes and values for surgeons have not previously been explicitly articulated. 1, 2 In recent years, medical educators have widely acknowledged professional identity construction as an essential goal in medical education, giving primary attention to the construction of the "doctor" identity amongst medical students. [3] [4] [5] [6] To give this professional learning suitable worth, one set of authors has proposed an evolution of Miller's pyramid of learning 7 such than an apex above the layers of knows, knows how, shows how, and does consists of is. 8 The idea that identity is "learned" or constructed as part of a learning journey was articulated by Jack Mezirow 9 as "transformational learning." He built upon the ideas of the philosopher Habermas, who described a transformative process, a revising of frames of reference in concert with reflecting on experience-that is, a paradigmatic shift thought to be "emancipatory." 10 The theoretical lens that we have chosen is that of transformational learning in the context of apprenticeship.
11, 12 Lave and Wenger 11 theorize that apprenticeship learning takes place through a process of "legitimate peripheral participation" and conclude that one of the markers of apprenticeship-style learning is a change in the identity of the learner. They described the transformational learning happening through spending many hours situated within a "community of practice." 11, 12 That is, learners become immersed and socialized into a culture, such that their identities-their very selves-are in some way changed by the learning process.
Postgraduate surgical learning strongly resonates with ideas of legitimate peripheral participation. Learners start off as assistants in the operating room, holding retractors and then taking on more central roles as they become more experienced. But apprenticeship-style learning is also characterized by learners
Abstract
Purpose To make explicit the attitudes and values of a community of surgeons, with the aim of understanding professional identity construction within a specific group of residents.
Method
Using a grounded theory method, the authors collected data from 16 postgraduate surgeons through interviews. They complemented these initial interview data with ethnographic observations and additional descriptive interviews to explore the attitudes and values learned by surgeons during residency training (2010-2013). The participants were attending surgeons and residents in a general surgical training program in a university teaching hospital in the United Kingdom.
Results
Participating surgeons described learning personal values or attitudes that they regarded as core to "becoming a surgeon" and key to professional identity construction. They described learning to be a perfectionist, to be accountable, and to self-manage and be resilient. They discussed learning to be selfcritical, sometimes with the unintended consequence of seeming neurotic. They described learning effective teamwork as well as learning to take initiative and be innovative, which enabled them to demonstrate leadership and drive actions and agendas forward within the health care organization where they worked.
Conclusions
To the authors' knowledge, this is the first study to systematically explore the learning of professional identity amongst postgraduate surgeons. The study contributes to the literature on professional identity construction within medical education. The authors conclude that the demise of the apprenticeship model and the rise of duty hours limitations may affect not only the acquisition of technical skills but, more important, the construction of surgeon professional identity.
spending many hours with the teacher or instructor, so they can learn the ways of the master. These ideas accord with Bandura's social learning theory, which highlights learning through observation. Bandura theorizes that the master models a particular behavior, and the learners then need to recognize the essential features of the behavior, retain exemplars or incidents of the application of the behavior, and then try the behavior themselves, ideally receiving reinforcement and positive feedback. 13, 14 Empirical work has also supported the idea that professionalism is learned though role modeling. 15 Previously, we have outlined the idea that the learning of attitudes and behaviors is one of the key domains of learning for postgraduate surgical trainees. 16 One of the key premises of competency-based medical curricula is that the curricular materials are designed to ensure comprehensive training across all essential domains within a specialty; for example, the Intercollegiate Surgical Curriculum Project now includes a subsection entitled "Professional Skills," and evaluation tools for assessing the nontechnical skills of surgeons are available. Still, some authors have argued that not only do the competency-based curricula fail to adequately articulate the importance of professional learning and identity construction [17] [18] [19] but also that the current short placements and duty hours restrictions do not allow adequate observation and role modeling for these nontechnical attributes to be learned. 20 Some have suggested that elements of the apprenticeship model of training (i.e., working closely with a master over a long period of time) are essential for the learning of profession-specific attitudes, values, and behaviors. 18 We believe one of the first steps in understanding professional identity construction amongst surgery residents is to make explicit the norm attitudes and values of the community of practice. Articulating these will enable academic study of the learning of professional, nontechnical attributes; therefore, in this study, we set out to illuminate and categorize group attitudes and values recognized by surgeons, which may be learned during the course of surgical training and which may become part of professional identity.
Method
We initially followed a grounded theory methodological approach, through which we iteratively collected and analyzed data. [21] [22] [23] [24] This approach allowed us to attend to the personal, individual aspects of professional identity construction among our participants. During the course of the study, we found that identity construction is reliant on social aspects including training context or environment and that observational data would help illuminate some of these aspects. Subsequent data collection followed an ethnographic tradition. [25] [26] [27] These additional data involved the social and contextual aspects of professional identity construction and allowed us to describe, and illustrate with examples, the attitudes and values learned during postgraduate surgical training. Following full ethical approval by the Human Research Authority, we collected data from 2010 through 2013.
Participants
We recruited study participants in the general surgery department of a large teaching hospital in the United Kingdom. Believing that professional identity is constructed over time and that the older generation of surgeons may have a different perspective of what professional identity entails compared with contemporary trainees, we sought to include both trainee and attending surgeons in the sample and sought maximal variation in age (26-64 years) and experience. We also sought to maximize gender representation. We used a purposive sampling technique; that is, we intentionally sought a "framework of variables that might influence an individual's contribution and [that are] based upon a combination of the researcher's practical knowledge of the subject area, the available literature, and evidence from the study itself." 28 Recruitment of participants continued until we reached data saturation (i.e., when no new themes arose).
Data acquisition
We conducted one-to-one qualitative semistructured interviews with surgeons (contact the corresponding author for interview protocols). The interviewer was a surgeon in training (A.C.) with no personal or professional ties to the interviewees. The interviews were audio recorded and transcribed verbatim, and the transcripts were sent back to the participants for member checking to ensure faithful representation of the participants' intended meanings. 29 The initial interviews, which focused on teaching and learning during surgical training in general, occurred in the context of a wider project entitled "The Pedagogy of the Operating Theatre" which formed the basis of the PhD project for the primary author (A.C.). 30 We undertook further interviews to explore surgical attitudes, values, and behaviors in greater detail. A multidisciplinary research team, comprising a trainee surgeon (A.C.), a professor of surgical education (R.K.), a sociologist (J.B.), and a psychologist (S.M.), analyzed the data. We discussed the interview transcripts and inputted data into a coding framework using in NVivo qualitative data analysis software (QSR International Pty Ltd. Version 9, 2010).
Sensitizing concepts can be useful to orient the researchers and guide their observations, so the themes from the interview data provided a loose framework with which to analyze the observational data. 31 Observational data were an essential part of the project as making explicit a hidden curriculum may not be possible through an interview methodology. 32 Observations from the workplace were then used as probes during subsequent interviews to provide exemplars to stimulate research participants to articulate their perceptions of professional learning.
A surgeon researcher (A.C.) and an ethnographer (J.B.) collected observational data in the operating theaters. These observational data constituted field notes, as well as audio and video recordings of the operative field. Field notes captured some aspects of activity beyond the operating room itself (e.g., a note that the surgeon reviewed the CT images privately in an adjacent office prior to the case) and activity in the operating theater, but outside of the operative field and therefore not caught on camera (e.g., choreography around the table).
We captured the audio recordings using a wireless microphone XTag Revolabs (Sudbury, Massachusetts), which participating surgeons wore under their gown, and we captured video data through the light handle camera (for open operations to provide an operative field view) or from the laparoscopic camera (for laparoscopic operations to provide an internal view). Transcripts were created from the theater audio recordings. These were synchronized with the video footage and time-stamped at natural break points in the surgical activity to create multiple individual clips which were of variable length lasting between 20 seconds and just over 5 minutes.
The analysis team coded the observational data (field notes plus audio and video recordings) using the themes derived from the initial interview data. We uploaded these into NVivo qualitative data analysis software (QSR International Pty Ltd. Version 9, 2010) using subthemes with similar elements and then categorized them into the main themes. Throughout the project, we presented findings at departmental meetings and refined categories using input from the surgical community, which constitutes another way of ensuring the reliability of our findings. 29 
Results
We interviewed 16 surgeons (both attending surgeons and trainees), recorded 12 hours of audio and video in the operating room, and documented 60 hours of observations. From these data sources, we coded 92 data points (short phrases or sentences conveying meaning or a short observation episode)-all referring to the learning of surgical attitudes, values, and behaviors (we derived 32 from the interview data and 60 from the observational data). We classified these data points under six major themes: I had a trainee last year who always used to come in looking really disheveled and untidy and I just think … that's a reflection on the way he is. If he can't be bothered to make himself look slightly tidy to come to work, then it makes me think, "Is the rest of him going to be tidy?" IA
Accountability and service
Surgical trainees learned to be accountable to patients for complications, as illustrated by an attending surgeon's comment: "[They need to learn how to take] responsibility for complications at that stage, both intraoperative that can be fixed, and also in the postoperative period." IA The surgical community valued a sense of duty and commitment to patients. Putting service above even their own needs (to get home, to eat, or to sleep). One trainee noted that "at the end of the day, it's all about service." IT
Self-management and personal resilience
Surgeons conveyed learning resilience to cope with the realities and physical demands of their jobs. For example, one trainee explained, "You work out that you should eat in advance of a big case, you should empty your bladder … you get used to nights on-call and getting up and firing on all cylinders just moments after being woken from deep sleep." IT Surgeons also needed to manage physical responses such as tremor in the context of dealing with performance pressure; that is, as one trainee worded it, they "shoulder pressure and multitask to perform on top." IT To illustrate, a junior trainee was closing in the skin at the end of a long case; the entire theater team was waiting for them to finish. The trainee appeared to have a tremor and, to explain, said, "just drank too much coffee this morning." OT Immediately after this case, addressing the researchers, the trainee further explained, "You know how it is … your arms are tired from holding the camera.… I'm thirsty and it's hot … and then everyone's watching you and you feel like you're holding everyone up, everyone wants to finish." OT The trainee appeared to be explaining that the minor hand tremor was a result of being hot and tired and having drunk too much coffee rather than (possibly less acceptable) in response to the pressure of being watched by the whole theater team.
The surgeons in our study also discussed learning how to handle time pressure, how to conduct themselves at high-stakes technical moments during operations, and how to appear confident. One attending stated, "Don't show them [the theater team] how you are feeling-they need a leader-think privately, not aloud, then be clear and decisive." IA
Self-critique and seemingly neurotic behaviors
Surgeons relay that they worried post hoc about the operations they performed, replaying high-risk operative moments in their mind's eye. Frequently their anastomoses caused fretting; one attending called these critical connections "the panic stitch." IA Another attending complained, "Sometimes I can't sleep, I just go over and over again the steps of the operation." IA This worry related to feelings of accountability for complications.
Some attending surgeons described repeatedly checking up on a patient whom they had operated on (often doing so without the knowledge of the juniors on their team), asking others to look in on the patient, telephoning the ward to check on the patient with the nursing staff, and even repeatedly visiting the patient themselves outside of assigned work hours. These behaviors indicate the surgeons doubted their own clinical assessment that all was well postoperatively.
On occasion, surgeons would express ideas that the team, the patient, or the world was set against them. For example, we observed that towards the end of a difficult laparoscopic cholecystectomy, which had taken almost two hours, the attending surgeon appeared tired and stressed. Toward the end of the surgery, the muscle relaxant given by the anesthetists was wearing off, and as a result, the surgeon had a smaller and smaller working space within the pneumoperitoneum in which to work. To the anesthetists, he said, "Guys, I know that it's nearly the end, but I cannot finish this with no space.… You see?
Can you see it's not my fault?" and to the assistant, but referring to the anesthetists, he said, "Sorry, they're just making me suffer, you know what I mean?" OA The surgeon used language that suggests he felt that he was being punished by the anesthetic team-that his stress and frustration in doing the last part of the operation had, in part, been partially inflicted on him willfully by the anesthetist in allowing the patient's muscle relaxant to wear off.
Teamwork
Trainees learned how to communicate and work effectively with the operative theater team by observing how their seniors behaved-that is, "from the way my consultant behaves with the theater staff and interacts with them." IT According to our participants, communication among theater team members also required the surgeon to learn to judge the performance time of other team members. An attending explained:
"I will judge how good the support staff are, and then I will work out the lead time I will need for various things … if I'm doing an AP [abdomino-perineal resection of rectum] resection and I'm doing the perineum I need to work out … how long they will need to set up the perineal tray, and build that in." IA
Personal initiative and leadership behavior
Surgeons discussed the importance of being a leader within the organization to ensure efficiency and optimal throughput. Attending surgeons believed trainees must learn to "take ownership of the list [of scheduled surgeries] and make sure it turns over properly." IA Attending surgeons valued initiative: "I want to see activity throughout the list; I want to see the trainee oil the wheels in between the gaps." IA According to the surgeons in our study, being a leader sometimes involves "mucking in." Filling in where needed, even completing menial tasks, illustrates a commitment to ensuring the best use of hospital resources for patients, the tax-paying public, and the health care organization. One of the attending surgeons volunteered, "I will lead from the front of my service when I want to orchestrate it. I will mop the floor if necessary, if it just makes things happen quicker … it's all orchestrated." IA We noted in several of the observed cases that the operating surgeon asked the theater team to send for the next patient, even before finishing the current case. As mentioned earlier, this request maximized efficiency both by building in time for the next patient to arrive, especially if coming from a more distant location in the hospital and, based on previous experiences with the ward staff, by allowing the staff enough time to ready the next patient.
We noted the following interaction during our observation of a laparoscopic cholecystectomy. Just after clipping the cystic duct and artery, the attending surgeon asked, "Where's the next patient coming from? X ward, isn't it?" (The ward mentioned was in the old hospital block and was usually a gynecology ward, which meant the patient would need more time to get ready and to travel to the operative theater.) While cutting the cystic artery, the attending surgeon requested, "Could you please send for…?" Voicing surprise-as the laparoscopic cholecystectomy would not be over for about 30 more minutes-the circulating nurse questioned, "The next patient, the hernia?" The surgeon, however, was building in the anticipated "lead time." OA In this situation, the attending surgeon demonstrated leadership, providing an innovative approach to time management.
The data gathered from interviews coupled with observational data from the operating room have illuminated some important attitudes, values, and behaviors that surgeons regard as core to becoming or being a surgeon.
Discussion
This is, to our knowledge, the first study using interview and observational data to make explicit some of the hidden curriculum pertaining to professional identity construction within surgical training. Our findings add a different dimension, specific to operative surgery, to the existent literature on professional identity construction among residents.
Some of the attitudes, values, and behaviors that emerged are likely regarded as positive attributes (e.g., perfectionism and accountability to patients); however, others have more negative connotations, such as some of the seemingly neurotic behaviors. Notably, the nontechnical attributes, which emerged directly from the data, are very similar to the attributes (perfectionistic, pragmatic, persistent, and paranoid) that have been suggested in the context of an editorial as being characteristic of plastic microsurgeons. 33 The data presented here provide an empirical basis for these assertions and also illuminate that these characteristics may cross surgical specialties as well as geographical boundaries.
The wider literature on professional identity construction in medical education speaks of socialization within the profession as having a profound influence on learners' identity construction 34, 35 and that, in part, constructing a professional identity may occur through role modeling and reflection. 36 In the context of surgery, learners must balance relative isolation from family and friends against commitment to the profession, in this case a surgical career. [37] [38] [39] The postgraduate surgeon trainees in our study also clearly voiced this need, speaking of putting the needs of the service above their own needs to get home, eat, or sleep. However, earlier research has also shown that professional identity construction and resilience have an important synergistic relationship. 35, 40 According to these earlier studies, resilience relates to emotional toughness, to not being negatively emotionally affected by aspects of clinical practice. The data presented here suggest that within surgical training, not only is emotional resilience necessary, but so is physical resilience and the ability to control physical responses under pressure in order to appear poised, coolheaded, and nonflustered. Our data indicate that this need to appear in control-which seems contradictory to the current nontechnical sills literature that touts a nonhierarchical environment and the open sharing of concerns-is part of learning self-management and resilience and a key part of surgeon identity construction.
The wider literature on professional identity construction amongst physicians also indicates that other health care providers as well as patients have a profound influence on identity formation. 41, 42 The participants of this study did not mention the influence of patients on their professional identity construction, which may be explained by the data collection method. Observations were conducted in the operating theater while patients were under general anesthesia, and interview probes derived from observational data may have missed this important aspect.
However, specific to the operative surgeon identity, our participants expressed strong attitudes of personal accountability for patient complications. Others have previously suggested that surgeons have strong attitudes of accountability due to complications resulting directly from their actions during an operation-the consequences resulting in a more direct sense of responsibility. 37, 38, 43, 44 This heightened sense of personal culpability can lead to feelings of guilt and distress. Further, behaviors such as self-criticism are known to be significant predictors of depression amongst clinicians. 45, 46 Hallock 47 suggests that some surgeons are self-assured yet simultaneously suffer from an inferiority complex which may explain some of the observed behaviors of mild paranoia and seeming neuroticism.
Our study provides some evidence that behaviors, such as mild paranoia and neuroticism, may be learned during the course of surgical training, rather than characteristic of individuals attracted to a particular surgical specialty. Cochran and Elder 48 have suggested that because the training process in surgery is intensive and marked by constant stress and criticism, the trainees who are more likely to succeed seem to be perfectionistic, selfassured people unperturbed by the lack of positive reinforcement. The findings of our study suggest that the attributes Cochran and Elder describe may be learned or constructed behaviors.
In the traditional apprenticeship-style of surgical training, a master and apprentice are closely paired, and this working relationship may allow the learner to gain insights into the field (in this case surgery) through close association with the trainer. Lave and Wenger 11 assert that both the lengthy period of time the learner spends with the master and the student's desire to please the master are factors that lead the learner to behave in a similar way to the master: "Legitimate peripheral participation gives a sketch in the learner's mind as to how the masters themselves talk, walk, work and how they conduct their lives." Further, Bandura 13 makes clear that although learning through observation may lead to behavior change, sustained change in behavior is dependent on external and internal learner motivators. Certainly immersion in a social environment in which the learner has a role to play fosters attention and motivation.
11 The teacher's role, however, is to capture learner attention, increase motivation to learn, and continue to provide external motivators to encourage sustained behavior change.
Although our data do not illuminate how surgical trainees learn professional attitudes, values, and behaviors, our participants' accounts provide evidence that this learning may occur through a process of apprenticeship, in which a trainee observes the behaviors of a senior surgeon or another trainee and models his or her own behavior to follow. Observation and then trying out attitudes, values, and behaviors in practice aligns with surgeons' perceptions of how professionalism is learned. 15 Bandura 13 would suggest that the learning of these surgical attitudes, values, and behaviors may require not only modeling by the trainer but also a commitment by the trainer to bring these attitudes, values, and behaviors into the awareness of the trainee, as well as reinforcement and positive feedback over a long period of time. Making explicit these tacit aspects of professional identity construction within surgery is part of the apprenticeship process.
Conclusions
This report illustrates some of the attitudes, values, and behaviors that are learned by surgeons as part of professional identity construction. This learning appears to occur through close observation of and role modeling by more senior surgeons and socialization into a surgical community of practice. The consequences of the decline of the apprenticeship model, including the limitation of duty hours, should not be underestimated as the new model leads to diminished contact between the trainee and the trainer and between the trainee and the surgical community of practice. Although diminished technical skills acquisition is frequently discussed, far-reaching unintended consequences for professional learning and professional identity construction amongst surgeons may be just as critical.
